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(54) PISTON PUMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit pressure- 
increasing action in a first actuation chamber to a second 
actuation chamber without using bellows by reciprocating a 
plunger in a cylinder bore for increasing/decreasing 
pressure in the second actuation chamber, and moving a 
piston to advance to/retract from the first actuation chamber 
in accordance with pressure increase and decrease for 
/^opening/closing a discharge valve and an inlet valve. 
SOLUTION: A plunger 32 is moved by rotation of a drive 
shaft 38 through an eccentric cam 37 and a sheet cam 40 to 
a second actuation chamber 5 against a coil spring. A 
communication hole 34 is then closed on an inner 
circumferential surface of a cylinder bore 31, and as the 
plunger 32 is moved, inner pressure of the second actuation 
chamber 5 is increased to move a piston 19 to slide to a first 
actuation chamber 4. Pressure in the first actuation chamber 
4 is thus increased to open a discharge valve 12. As the 
drive shaft 38 is further rotated, the plunger 32 is retracted 
from the second actuation chamber by force of the spring 35 
to decrease inner pressure of the second actuation chamber 5, so the piston 19 returns to an initial 
position by a spring 26. A discharge valve 26 is closed, and an inlet valve 6 is opened to be ready 
for next discharge. Pressure increase of the first actuation chamber 4 is thus transmitted to the 
second actuation chamber 5. 
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?wfr*. mfi»34rt©E2j-L#K:£oT. 

tttt5#l 2©»#1 e^i-^XT'^yi 7©tffc 
tHClKLX®W)LX'pg.fe 1 4©#H 1 4 a*»&«vr 
C©tttt^l2*BB*>*i. C©81ft«fS4l*i©»i§i» 

ft (»4) #n±a# 1 2awttaai8 1 3>&/ru-cttm 

□ 4 3CtP±ffi3ft£„ 

[0 04 3]W&tt3 8#JgK:iaiEU »&#A3 7© 

3 juifc 3 5 ©« 3ja*(c W»©T«c* 2 f^ttSS 5 M#> 
6 »; -ifwqB2 8MK:KS. Cft(Cj;9. C©7*7>i> 

* 3 2 m2 ms. 5 ^iitu btctmictm uxm 

2ftttg5rt©E*#fiTr4. U2f^«)^5F , 3©E^ 
fiTiCctoT. fx h>l 9*53^jL-«*a2 6(t<fc£tt 
|fc©-RtSfl 2 frt&g 5 ffltcfitt u . cn«:J;»J > MllfP 
t&^4F'g©E^*^Tt-S. MflfWl^4rt©E*<BT 

©tffe#K:Sit,T£ttt/ttfi£&8©#ffi8 a#6Hn 
rc©«A#8*iH*tl. ^jHi>Sft (Mm) 3J1RAP4 

l*6*AiMS7SOTRA#6 1 f / a»^4l^ 

tcSfcW-i. ^©ttW»ft«:«it*. 

[0044] 7*7 >^ + 3 2 # 'J if wfg 2 8 PJCCgfS 
IXhD-i'Lfci^ >";>^?L3 1 ©rtigffiK: J; o 
rBHC6tin>fciia?L3 4#'J1f-^2 8(CffO*gg 

□o. fi2[ / atiS5<!:i;if-^*S2 8i*5iia-r^ o o 

*>U> ^7>i>t 3 2©Xha-£'tp > fl2fWS5rt 
©fP«)jjSft«C©SI2{ / p«jS5 rt(C5S«?n/ci *rtt 
*i& C *i?L 3 4*5 U 1f-^2 8 

(c|§n L r 4> am« C ©«fi?L 3 4* 6fa&«flaWRA 
§n-5Ctttfe<> 7'7>v ; i'3 2©XhCi-^tt>KSI 

2 <^tt^ 5 rt©m«iii£ft*5aa^^{c <t o r-e©(*a 

*5^{kLfc«^{CfiB»5, ^ 2 ftM 5 rt©ff S6^ft©S 
*5-SEKtt*0:5fc. KI2f1*iS5f*i<bi;-!fw^2 8 

rt£©rariia?L3 4^i/T^KRjSE«E©jgs*5tf*5ti 

[0 04 5] ISIB#K. i7U-'>3>^{C«J;-5rfl2fF 

«£5rt«:»ia*J£cfc»£. ';-tf-/^2 8*5ff2f^ 

*5^5>^t 3 2©©tWS53 3Rc;aaiL3 4%^L 

•c;if-/^2 8rtK»^3j»(cfflmshs. 

[0 04 6] C©<fc5{t, mfBf X h>4<>^'2 0(C*J 
l,>T». H2f¥«)^F , 9©fP»iS(*©^EfPffl ; &. fXh 
>1 9^/M,, ®l^»M4F , 3©#iil^{*K:^-rSC 
i*5T'tS. C©fXh>l 9(Cj:SE^e^«> fX 
h> 1 9#fil©>"J>y?L4 lrt^Sij^SCiKlJ; 
0. »lfafcS4iSf2fBttS5t©S8ltt*^k?-& 
rfccnc^/c*. ffl^r^/c<a-x©j:^K:{* 
8|{C J: -2, f&$tt©AfbP& < . E*GjM)$©fiT?:ii> 
^c<«i^.p)ne„ S/c, l5iafXh>19«. 
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y#K4ipizmiLxi>%iL wm / pu\.\ cote 

fX h>#>:/2 0©Mft3X h£{£?l£§t>-3£<!: 
[0047] *fc. iTU-i/a^fCt^ttDfcS 
5rt©EE##ttaH6cjrrS*>6. ^ilSfeft (ASH) ©£ 

-a ?*^©*:B£££C C©HJS©» 

[0048] g/c, t'Xh>l 9i^l©->y>^fL4 
1 £©W«:Rtf fcS/-;H»f2 3 «r. » 1 fPttS4ffll(C 
ffiMStfTRW. f X h > 1 9 ©JHffi©*»fl*fffl&» 
#KJ:»)iB*rr*J:9K0rc>*. C©fc&. BtrfBfPtt 
ifcttfe. fjlB^SIiifeft (jiff) J:9Mttt©JKi>iKft 

<*-f*) *fflir»*ciicj:o. fx f> i 9<ommm 

[0 04 9] *fc. aa?L3 4*i^>^+3 2©Jlg|5 
icm-thtlX^&C i(Cj;*3. C©affl?L3 4©jIS-?> 
ft3*©iWR©eftfl»aiU M^lt^cii* 

c©aa?L3 4#hpt* y-y-^2 szxyy 

jK^-t 1 ©rt»«:j&(fcT?S**>6. fx h >^>7"2 0 

[0050] M«C. A 3 7 5rit^fcfg«j|A 385: 

-^2 8 \mffi& 3 8 ©flCggfcitta* CiKftO. 
^IJISStl# 3 8 ©JKSgfcJ&jffrr S t <t £^Fg(C l/C. 
fx h >*•>:/ 2 0©/J^ratfffiMHb*W*JfcatSr 

[005 1 ] HtcS/c. Z-o©h'Xh>^>7"205:- 
■5©BBi«i3 8rK»-rSJ:5K«WiOT. ^n^tv© 
£X h > 2 0 {C*f{&-T 4(B^* A3 7 ©g* y 7 
htt«*@(8*iai{c«IBIHHciB«r44*«:. Zt\?tx 
©f X h >^>7*2 0©5KAiI& 7 ffiilSS 1 3 * 

[ 0 0 5 2 ] fcLL HJ6©^.@*SM(cS-^t>rgtt9!L/ 

tew. m#mmtc<Dmfc<mmicmhtiz>i><DX'iz 

»W©Bi*i^Ott<.»06Hr£MnJffir*4. 

fua. 77>y+ 3 2£ffis.&m2nzmm^®t l 
x, ®m.m$hzti2>m'bt>i*3 7 ic^xm^tcft. m 
®.v\s;i Fzmmtzct&^mx&z. c<dw& 

Jc. c©77>^+tc#fl|f £Hft*f©£©Hatc*jt,> 
T. 77>^+5:^2[ > «iiai!ij{c}frJ:^{cT'5.^. y 

[0 05 3] ttc. Ho©fx h>7j<>7'2 o©-en-e 

h©tRA3K 7 StftttHilSS 1 3 ittKtcmm b tc$m 
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fflaSSl 3*«aOTRWSJ:5K:LTt>J:t>. t©J» 
SO. ■e©£B»#**ft**i©Ti>**Jt-*fc0tt& 
[ 0 0 5 4 ] S(c. f x h > l 9 {c#|gT -S 3 ;H;ffc 

[0055] 

io tats© f x h > £ n«, n i mttSrt©fBttSfE 
ft©j*Eftflj4. fxh>^u. m2immft<D®m 

mfttiCGMTZCttfiXSZ. C©f x h>Cci:SE^ 

cefco. *ifaiia4»2fWist©saiJt*se«3tt' 

xtocteltab^ ft*, ffii>ri>fc-^a-x©j;^{c{# 

«fc sje»tt©wt3&itt < . f£t)&m®m<D&T%'p 
&< widens, stc. Huiefxhxt. sE*flac»r(,> 

l\jHZ®Vtbx<b%{b> c©/c*. fx 

20 F>#>:/©«ft3Xh4fiBSttS£&fcK. W&tt 

[0 056] $ 2 fetS© fX h >#l>7'miiC 
J:n{*BMfBII*JI 1 E«©tr X h >#>:/£|*J(;?jWI# 

is*** 2 retted scm<. m 2 fB&grt 
©EE#8tt#£5E-f «assw*©3Sc5ti/fcit«* 

[ 0 0 5 7 ] itc. M#S371SslW»B5S»©KX h 
>#>:/«:«J:*itf, IS^lRO*ff*S2IBig©fx I- 
30 >^>7'i|Hit;»!i^*5^.6,n.S©{c5lJD^. > BgfB'>-;ua5 

[0 05 8] lt*«6IBtg©fX h>4<>7'(C«t 

n«. 1 RtffitJRJf 5iEt£©t x h ytfyvtm 
c$f)m*z.htiz<Du:mz.> fxh>jgffii^-©i/y 

>y?lrtffiii©^aJ»*i*3S»#J: 0 jW»tt©!lFl^tt 
tfefttc<fcf3?i8»3n. fx h>©gftB#©ffn©i-/y > 
^rtHi ©WS« § 6 S C t &X t S 0 

[Hffi©ffi^SJB3] 
40 [Si] $!£i8©Hi6©J&§*^-f f x h >*>^©K 

[02] ( 1) HfX h>*>:/Ccaffl3ft£KEra? 

«©^-^gptt^T»tffia'c& 

( 2 ) pi f x h >^<> -fiewn $ n^Kffias Y^©i/ 
- urn* ztp? mwmxb 2>. 

(3) l5jfXh>^>7-{cigfflSn.2»»fSaSX^©^ 

(4) x h>^>7*K:>>-;l/gmibTaffl$n-2) 
50 [S3] 0i©A-A^KfflHr*^ o 



[04] t&m*7K-r 

4 mifms. 

5 m2mm 

6 

12 ttffl# 

19 fX h > 

2 0 t^h>:J<>^ 
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* 2 6 n 4 Mm m i <D\m^&) 

2 8 'j tf-^'S 

3 1 H2<7»y>#?L 
3 2 7*7 + 

3 5 a-OHifc (^2CDtf*a^©) 

3 7 <&l>#A (Igft^g) 

4 1 isi©i";>y?L 



2 09921 
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22~g 
41 
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22 

4i^r 
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26 4 



22 
41 



SP 5 

19 



26 /4 



C4> 

22 
41 
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23 



13 i-^ 



31 3R2©vy>^ 

32 y?^* 
33B*ns& 

34 *s* 

41 mi©->9v*Ti 
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